In our papers [18] - [22] , we classified degenerations and Picard lattices of Kähle-rian K3 surfaces with finite symplectic automorphism groups of high order. Here, using similar methods and results, we consider such classification for remaining groups of small order: D 6 , C 4 , (C 2 ) 2 , C 3 , C 2 and C 1 . Firstly, here we consider the dihedral group D 6 of order 6.
Introduction
In our papers [18] - [22] , we considered classification of degenerations and Picard lattices of Kählerian K3 surfaces with finite symplectic automorphism groups. In [18] - [22] we completed this classification for the groups of high order.
In this paper, using the same methods and results, we consider this classification for remaining groups of small order: D 6 , C 4 , (C 2 ) 2 , C 3 , C 2 and C 1 . Here D n is the dihedral group, and C n is the cyclic group of order n. For these groups, there are too many cases to consider, and it is better to consider each of these groups separately.
In this variant of the paper, we consider the dihedral group D 6 of the order 6 which is the same as the symmetric group S 3 .
This classification is given in Tables 1, 2 and 3 of Section 2. We use the same notations and results as in our papers [18] - [22] . See more details at the beginning of Section 2.
contracted to Du Val singularities of types of connected components of the Dynkin diagram of the basis. The group G will act on the corresponding singular K3 surface X with these Du Val singularities. For a general such collection (X, G, G(E 1 ), . . . G(E t )), the Picard lattice S X = S, and such collection can be considered as a degeneration of codimension t of Kählerian K3 surfaces (X, G) with the finite symplectic automorphism group G. Really, the dimension of moduli of Kählerian K3 surfaces with the condition S ⊂ S X on the Picard lattice is equal to 20 − rk S = 20 − rk S G − t.
We can consider only the maximal finite symplectic automorphism groups G with the same coinvariant lattices S G , that is G = Clos(G). By Global Torelly Theorem for K3 surfaces [23] , [2] , this is equivalent to
The type of the degeneration is given by the Dynkin diagrams and subdiagrams (Dyn(G(α 1 )), . . . , Dyn(G(α t ))) ⊂ Dyn(G(α 1 ) ∪ · · · ∪ G(α t )) and their types. Numberings of subdiagrams Dyn(G(α i )) and connected components of Dyn(G(α 1 ) ∪ · · · ∪ G(α t )) must agree. In difficult cases (for G = D 6 , we don't need that), we also consider the matrix of subdiagrams which is defined by (Dyn(G(α i )), Dyn(G(α j ))) ⊂ Dyn(G(α i ) ∪ G(α j )) and their types for 1 ≤ i < j ≤ t. By Global Torelli Theorem for K3 surfaces [23] , [2] , the type of the abstract group G = Clos(G) which is equivalent to the isomorphism class of the coinvariant lattice S G , and the type of the degeneration give the main invariants of the degeneration.
For groups G = Clos(G) of order |G| > 6, classification of degenerations of arbitrary codimension and Picard lattices S is given in tables of [19] - [22] . Here, applying the same results and methods, we give similar classification of degenerations of arbitrary codimension and Picard lattices for the group G = D 6 . It is given in Table 1 where we give all possible types of degenerations in the column Deg. We use the standard notations A n , D n , E n for connected components of Dynkin diagrams with n vertices, and A n , D n , E n the corresponding root lattices. By Γ 1 ∐ Γ 2 we denote the disjoint union of diagrams Γ 1 and Γ 2 and by ⊕ the orthogonal sume of lattices. By kM we denote the orthogonal sum of k copies of a lattice M. For the given degeneration Deg, at the same line, we give the genus of the lattices S by rk S and the discriminant quadratic form q S in notations of [3] . By * , we denote cases when we also prove that the lattice S is unique up to isomorphisms for the given type. In Table 2 , we give some markings by Niemeier lattices N j , j = 1, . . . , 24, of lattices S of a degeneration Deg together with the action of G on S and its orbits G(α 1 ), . . . G(α t ) in notations of [18] , [19] . For these markings, G is denoted by H. They give a description of possible (S, G, G(α 1 ), . . . G(α t )) by integer lattices. For these markings, we denote by * markings which imply uniqueness of the lattice S, up to isomorphisms, where we use ideas by Hashimoto [5] .
Additionally to Tables 1 and 2, in Table 3 we give the List 1 which is important for classification of Picard lattices of K3 surfaces (see [22] ). In Table 1 , we denote by o (old) cases when the degeneration of K3 surfaces with symplectic automorphism group D 6 has, actually, the maximal finite symplectic automorphism group G which contains D 6 and |G| > |D 6 | = 6. The group G has less orbits and less codimension of the degeneration than D 6 . For classification of Picard lattices S of K3 surfaces with maximal finite symplectic automorphism group D 6 , lines of Table 1 which are denoted by o must be removed. In Table 3 we give the List 1 of all these cases (which is similar to the List 1 of [22] ) where the degeneration of the group D 6 is shown to the left, and the group G (defined by n as an abstract group) and its degeneration (classified in [20] - [22] ) is shown to the right from the sign ⇐=. [18] , [19] , [20] .
Deg 6A 1 : 1,3 , α 3,3 , α 1,4 , α 3,4 ) (α 1,1 , α 3,1 , α 1,5 , α 3,5 (α 4,1 , α 5,1 , α 2,2 , α 4,2 ) (α 2,2 , α 1,2 , α 2,3 , α 1,5 ) (α 2,2 , α 1,2 , α 2,3 , α 2,5 ) (α 2,2 , α 1,2 , α 1,5 , α 3,5 ) A 5 , α 1,5 , α 4,1 , α 1,1 ) (α 2,5 , α 1,5 , α 1,6 , α 1,1 ) (α 2,5 , α 1,5 , α 3,2 , α 1,2 ) of (α 2,1 , α 1,3 , α 1,4 , α 1,5 ) (α 2,1 , α 1,4 , α 3,4 , α 4,4 1 , α 1,1 , α 1,3 , α 1,4 ) (α 2,1 , α 1,1 , α 1,4 , α 3,4 of (α 2,1 , α 1,1 , α 2,4 , α 1,4 (α 1,3 , α 1,4 , α 1,5 , α 1,1 ) (α 1,5 , α 1,6 , α 4,1 , α 1,1 ) (α 1,4 , α 3,4 , α 4,4 , α 1,1 ) (α 3 , α 7 , α 10 , α 2 
21 H H 6,3 H 6,1 orbits of (α 1,3 , α 3,3 , α 1,4 , α 2,4 , α 3,4 ) (α 1,1 , α 3,1 , α 1 Table 3: Additionally to Tables 1 and 2 , we give the list which is important for classification of Picard lattices of K3 surfaces (see [22] ). [20] , [21] ) is shown to the right from the sign ⇐=. 
